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(57) Abstract: Liquid is supplied by a supply mechanism (72) lo between a lens (42) and a wafer (W) on a stage via a supply port 
(36) on one side of the lens (42), and the liquid is recovered by the recovering mechanism (74) via a recovery tube (52) on the other 
side of the lens (42). When the supply and the recovery of the liquid are carried out concurrently, a liquid (always recirculating) of a 
specified amount is retained between the lens (42) and the substrate (W) on the stage. Therefore when an exposure is made (pattern 
transfer onto the substrate) with this condition kept, an immersion method is applicable to allow a pattern to be transferred on the 
substrate with a good accuracy. When the liquid leaks out from under the lower end (32g) a peripheral wall, the liquid not recovered 
is recovered by an auxiliary recovering mechanism (76) via a slit (32h 3 or 321U). Accordingly, no liquid will remain on the substrate. 
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::t% HI 2 izjj^ft&J: -5 Iz, *jt8j:?u— h 2 2 a ~ 2 2 d (D-S-tl^ftfc 

jWfc-r-5*«* coy ^^ort-^i*. WDj:yii:/j^<immg 

&®lZ?\s- h 2 2 a ICl*. -€-(D-g|J|CR^gflP^J^$*L. -5-(D§3P 
FMI*^(D^®A^ ttifi^U— h 2 2 a <!: P-© <!: £4x-Cl^ 0 S*'" ^fc 

*lTl*5. fcfc* IIKl^U— h2 2 a~2 2 d I*. j^f LtT'U- h^t'feS 
&^l*£:<. Z • fJl, hXf-v3 0<D±W7X/\WtlSl^i:l$l:^5 

^x/\w±(Dlt2lfc<DEIIi«iig££ LT0v a h^^MIBRBB^Jgt,*:^ 



WO 2004/053955 



PCT/JP2003/015675 



34 

^x/xx-x— vWS T<DX Y2p®i^"CO<ig (Z$41aiy (DlaJa (0zIe]$e) 
5-1 nmg)|©«-e^ai$*ltL>§c - ^1^1*. Z • 

hxf-v3 0±i:lt 1**^1 2 lz*£*i-l>£5 ic* ^S^lS] (Y$4^(Si) 
l=ltJE-r*Rlt1ii**-r*Y»M«l 7 Yt^MSriRl (X»*IpI) KHSTt 
•?>Sl}®£;frf &xf£I!i^i 7 x £**t§:it£*u z*Lic»j&L-c^x/\T*ti- 
txMl 7 xizSEI^jfctt-tf-ASBBItT SXT&ff-ts Y^iS^l 7 
YlrSmi^ ; F/Wl=-A^P.^-r^Y ; f^ft<t:^iftltt>nT^^*^ g|1 "CI* 
Z*L<=>A^^fi*Jl^^lil^1 7. ^x/N^ft 1 8 t L-C7F$*iTl>&o 

[± % z-f^hxf-v30) <ox. y^Lmom. lHl$E (a— (ZHEI 

y<DEHrca&«e zeusk f^f^ cxfc&iiiyoEHg-efcse x@g), p 
#ij;ttiU z ■ hxf-i?3 o^a^^saixL-csst® Minx, 
Oi/\f-^n 8lz|£g£*v£JSS4S£^L-C. tSf^^&P Ltf®«£*i. 

l cD3t$ih^isj ( z$4^!S]) icii-r *s£&ai-t * 3 i~ l x & mi^ 
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^as.jg^^i-^ K3 2i**tt«4 oizxLxmm*im\~mj$.z*ix£>v. 

H3(=^$tL-ixi:5l=, n^-V hPUO^fS4 0CD{^®«!ltD^ (Tift 

SB) iziitea>SB^i=tk^-ritS<7)/h$t^hSSP4 o a tmiRtftxte 1 ) . 
/«4 o a©3feWT*l:ff < l:o*ir^0IiWJ < ft5f-/^4 o 

tt^WLTfcy. ^<D**$PI=li. MM4 0(D'W£SB4 O a£±^*>SAW 
^^Sr@R^0>^P 3 2a tfxT;&ftl::}&j££*t-Cl^„ C <*>$§□ 32a 0>M 

p>T^3£^^-c-[4-^-e. **L«fc VT<DnttX*lZTljlz'n< iz-otixfrZ < 
t£Z>£?ti:T-'<Vlt£tlXl^e Z<D$£^ iH4 0aOf-/^4 0bfl) 

So 

"C^tlca)IHlS|l3 2 b7WfiES*lTl^o -CDi§"&. DflgP3 2 b£HP3 2 a <t 
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mCSRttffllfi 3 2c i:^® 4 0 (O'l^U AO at OfiUzit. D 3 ID 4 
132 cOXfi^lpl<DM<|iJ&i;Yfdl^|Rl<75M<P»JCD<iaiC. -5-^^±T^|3)a) 

sm?l 3 4«$k =&mii?L 3 4 iz^mt 5 4 cD-aga**-*^*^ a $ *i 
fc, H3 2fl)Dagp3 2 btosnomm (±bb) i-i*. ttfttt^r (« 

7ttf2»»r) l35tL?L*^J56**Ls **.fl.*^LT±lslJRfflyX;U5 6<DT«ft» 

^ h 3 2(DT4SlC(i. MfBGflSP3 2 b<Drt«l^ T** 
&JlT3l«©iaJH3 2 d35<»fifc$*lT^«. Dflig 3 2 d t MSP 3 2 

2 e ©TiffiMli. tn^(DLy>X4 2<7)T® (Hf) 4 0 0>gT3ifi®) fcW— ®£ 

T^Ic^t< I^oHT'Jn$< <PSJ:3«:t— /<ttt**LTl^. 

M,H 3 2 d 14, M£fl 3 2 b iCJt^T&tt CffiJtSggt) »< *4vCfc M ♦ 

5ftf*«#i-y H3 2<DG3?S3 2 d rtSB0>Jg® (±®) 1t&<DJ£tt£© 
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1 ~2mmggi$iltt^. CCDi§£s ^tiiSP 3 2 g (D5tiffi® 

JIM 3 2 f oi*iJi®a>TiM (^tts£fl3 2 gia<Bt$B#) ©SHI*, T^|-*r 

d $J^R£"r^i3SffilJOM (3 2 e, 32 f (3 2g)) HJ: oT\ ±^bit^l£ 

s.u*Y$ft^iS]a> — mtmmi-* 2tt<Dm&mz<DFHisi#;G>* 1 ) v v 3 2 hi. 

3 2hz, &t*3 2h 3 . 3 2h 4 J«j££*lTl>& 0 'J ? hO^lt. Mfe 
<&«*fc**LTl**o CtLt>CDX'J 'V h 3 2 hi. 32h 2 , atf32h 3 , 3 

2 h 4 i^ft-ehgar&^&x'j ? ha>«j:y 

I**. (4ILs i3T?li, Ytt^lPl-WtffilfflOX'J * h 3 2 ha. 3 2h 4 I- 
h32hi, 3 2h 2 l=3ia-r*««I@llR«6 0i. 6 0 2 KOtvCI*^®^ (® 

7 2l=*©-fll3&<««**lfc«»«6 4©«l*aU=-l-*l^»«*tl-CLx*. 
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*<JMA£*i-C I** (giving) fla>iSJti:P*IgCD;£gl~ 

£*L<i>o ftfc. WT-Ctt, &#mt i 5 8|z|£ltb;KfcA;U?6 2a£&#>T. 
/*;i,:J»6 2 a fctEafc"*"* (B6#JH). 

±IB(D^<t LTI*. A r FI+'>7 U — ~*ftfb (3SE* 1 9 3 . 3 

nm fl)3fe) (kit, <ti:*«<t»**»^t, mic t 7 kj t 

7K0)B#r*nl*. Bl$ 1. 4 4-1. 4 7 if^tltfey, CCDtKO^-CI*, 
SSSBft I L(DS£ftl£. 1 9 3 n m x 1 / n 1 3 1 ~ 1 3 4 n mdSs&fi'lt 

mmW.2 0|Z<i:oT»$tL«i)o ZCDJi-^s **J£-f 6 2 b #llBtfc$0> 
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a* x;us 6i*. ^i»ji»»«2oic«feor«i«i**i*ffi»«fli6 

U— h22a~22d) ±fr t> 7k 1-0 4X2*1 

HUlB^mt 5 5 4 (Dte4ffil±. /<;U? 6 2 d ^^H^^ LT-^SStH> 

zr&mm-tziEismmt Lt0S^gi7 eiz^^HfcS^iEi^e 9 

@&T. /^7g6 2 d <ttfES£-f £-f£ (B6#R), 

0i~6 0 4 4<f<lf*l»«4!h.tL^. Z it©/^^6 2 d 

S&LfcfciilJ^L/— h22a~22d) ±X* U>X 4 2 0)T^®«t: y_t<Z)i£fi$ 
T*7k*>Wc£;»X<5 (E8#H) <b. GD§B3 2 bF*30±«PSF^^mE<t^y. * 

XU'^F (32hi~32h 4 (Dlvftlfr) rtl=%tt«a^-C»L^±lf t>3tX^t 
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mamma.—? h3 21*. *<»±m<Dmmmmzwm3 2 b^u<om 

mt%4 oo^r— /*gP4 o bcDYl4^iaja>-«ij<bMi]ici*. ->!tfl)ag 

I*. oicm^^^^xfcaic^oTlN^ (g|6#HS) 0 

H3lC7*£;h,&J;5l::. lM<Z>X'J ^h32h 3 , 3 2 h 4 *-*v-r*itf> 
ifiesicli. $gmyX;u8 5 3 . 8 5 4 *<-?-;tx-£fti$ltt>*iTl*<g>o mmi* 

nmztixi^tf. m&<D* , j v K3 2 hi, 3 2 h 2 •eH-f^ajis^iw*. «s 
c (Dm^<i«^a3 & iz-o i>t in 5 icso* i^x mwr Z> o 

^5lCfcl^T. U>X4 2 <h^H] 4 O Ot— /<S» 4 0 b £(DFb1IC|* b>X4 

4 B7b<!£l-J-t>;h.Tl^o 
MIC. ^4 0<D/J^SP4 O a ^i^<^$P4 0 cOT4ffi0>ifi^lC|*, ftffi 

Wfi££*lTl^<5>„ C*lS>£>ajl?L4 0 d. 4 0 e Ztl^tlOmM («tj^<7)^ 
Ml) (D5ffi§|J|Cli. I^^UXA46A, 4 6 B#**l€*LlES£*U ^ff4 
0|Z@^3*lTU£o 

m®4 o^spici*. -^<z)Ma?i4 o dic^isjLx, mm&9o atfmmz 
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9 o a tt^izm&tiLW&mzkzmtfi-? q o b#sg£*i-ci>&o m 

Oali, Hi <D3Z.VmmW2 OlZ&^X*>*7tfVm$1tlZ>ifcM$: : & 

ft^'JXA4 6 A|C«i:oTlSiST^I^(fi]ltrSl*$tL, ^ 'J 4 4 A 

|C«):oT^X/\wa®l^7tf4AXIZ^LTM«)^iai«fcyfiB|t$^i, 0 -5 
X/\wa®-eSlt$^fr^Ht,<D^^mOS*ir3tmi±, |fT^O^'JXA4 4 
BT*®m±J5lZftlfT]x.m£*l. m\zW.ftJ')XJ*46 B^K^fSjI-lSjIfT 

§3fc?&9 O blC^oTg&Stl&o Z<D£5lZ s ^:||J£^HIT?I*. 
{11*^9 0 a. S3tm9 0b. ^'JXA4 4A, 4 4 B&tfM ^ 'J 4 6 
A. 4 6B^T?, ffilK.tf^¥6-2 8 3 4 O 3^ffi&t;Z*llCS>K6:-r 

&*ii4#i*m5. 4 4 8. 3 3 2^mzm*z*iz>*><Dtfsim<DmAm755S:<D 
&itwmtii%k£&£iikwtkm%k o o a. gob) <fcfEirr<5>=&a><t-r<5>o * 

Z.<Dm&iiLWitiim%k (9 0 a, 9 0 b) (DS5fe^9 O b (DthjlXfo&m&-f 
Jl'hXf-' ^3 0S^^X/\7tx;U^7 OCDZ*i6^(a]^<7)^ll, &tf 23fe5?c^|p] 

0><g& cr^*>. ex. 0 y^isj(Disi$E) £wnp-r£>„ -ffc*?*,. 

12 Oli. j£jS<£Ml&iii& (90a, 9 0 b) £flH*TZ • f;i/hXf-i?3 
0&i/^XM7tx;u^f7 OO^Sj^J^l-r^cirlZcfcy. fiBBj^i LCDJSilJSIige 
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£*LTU£>o CCD^Jffll^l*. 9-^Xf-V3^ (XliV •< ? □ =1 > tfa — * ) 
3 8 B<Dttm&g:frZ>'&Z>*l&>&g.£t U>X4 2 <DT^<D7KO>3il*l<&1W$B 

JjXMfct*) *0>M$MincJ:oT±t:Sttj6tt«ttaJ3fc (90a. 

90 b) ©w-»ii«ftifi=>#i6'r*a**ftflk«[*jwi , r*fc»fl>t(wi (0>j* 
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^a^-efe^ANA,, (®7 Atl3(D3iS®2E^^iai) tf>-3s5<7>j£Pi t 

cfc y ^ < taz> z t £>*v<s„ 

^Xy\W±fl)IBWia«lwrfBt***tT^X/\36«Jnlft**l* <t „ ^X/xW-tT*©* 

L£ ? <t s ^£^1*0 (H7 A*<0*K®£:&*l3l) a>-4g(0^Pi icfclf^Kx 
h?*- *Xtfrg(i. ^X/NWMK-glL-Cl^C&ICfctLT. <M©J&P 2 

icfcita^xh?*-*;* i4gli-7X/\wiI^ e, ±miz A z f£ iff £ t 
£:<&<i>a>i£. ^x/\^t)<Dift-e^toP)^7c7j<*^Pi j^&£P2 ^ifii^or 
5S*Lr#fc^fc^7jc3!)^iafi*)ic«i:y. tss« (£p 2 i::ifii>&S) s£**>& 

P 2 Tf^h7t-*xi4fil:iMCS(Dli, fl&£4b 14. tK 
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ifc*. BSSJlxM, ^jgjRa, f^h->3^a Mtfflriafccrfcft 
^-tic<fcor*a>sjgaft*^cy, &f£3fc^&p L<Dfci*tf$ft©*a>S£ 

$LMtlzKtimrf£.CZ>o ±^ letter TMJrftffilElzfcS. -? 

Mz.it** h^t- *^tt««>*ft*a^fcy, t-h7t-*x, 

aft«tt$«ffir*fc«>(DT— ^;u^-^ (fesiMiimjst) j&t»fft*ih,ri* 
*>3>tt*ftifi=at-5L^r*«!>e»*irt^«o *a>ffiafcft«fci=tt % ^ 

x/\W(Dffitt«*J»K»rcffi!!s-r-&iRMft»*^**LrLx«. 

>^E'j2 irtrzii. sic. wa©a«ft«tttjE*aft««t$/^y- 
* <t Lr#^. ±E#JlKft*Jtttjr*fca<)a)iC<tif*«nft$tLr^* 0 
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ftMltLT, ls?<7)\,*T— vRST±lCli, U^JURtfa— K£ftTl^ 

EGA (X>/\>* h • — • T^-f * > h) ^(D^X/xTv -f > > h 

118 Aicli. ^(D^7KfeMl^ r t7X/NX^— vWS TA<iHttLfc£*<DttJfc**3* 
$*LTt/*<g>o CKDIH8 AKfcl^T. ^PUIt ^ZLX«> HPU(7)mfS4 0 

^3.x-/ K P UrtM£S-r&&S*<*£*teHI-i£^£*».Tl>&<> 

i~6o 4 zftLtzn&mm.&mtef&o &tz. ^ott. ±mmmm.zo^ 

£0Mftfll8 6»lt, h3 2i£^(D^m^li^^B^t'So 

51 o T L * 5 O £ m± T Z> - 1 * T* # & o 
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JIM 3 2 f 0>^iUS|J3 2 g£&m^-?&FMt(Dm<D<7 >)7?>7, (ffiffi) 
7k#A h y. H3 2rt»j&<3g^*BBffilWIC3tj:o 

T*Ai*U iSMI&gi7 2^£<D7k<Dt!m«^©*(&£flJ®iLT4,&lN e 

fc*BBi:"CBii**i£ffiiWrtj&<, is#^gt7 6(zj:^m^iRBi^-e^i^ 

h3 2 LTftEtfcy, 7k<DgS£3fc7l&. "tfc:b*>7k£ 

*#*>-tlf 5«fc?lcfc3 0 fot, -f-CO^. 7k(7)^$&g^iittl$-|i-T : t. Tfc*^ 
t3 2 f (D^J±1$P3 2 S T<D<7 (KM) ^&Stt Lie < < fc£„ £ 

TtJlM3 2f (ggUJ«S3 2 g) Oto&lZ&nttlZ. 

HPUO>5feJffig|J3!)^^«i:-5lc. -)i/af-vWST$W 

& 0 Hi 8 Ai^£;h.<5$S7k^$&te®fr t>-t7X7\XT— i?ws T^j^tb-r 

5 n.&=L-y hP U(7)T0)j^;l^J|fiA^Jift^U- h 2 2 a t^x/NW 

(±ISlSHi:«*7»fcy , *iI*J^U- K2 2 a <h^X/\W<t(Z>|®M* 1 mmMJg 
fcfc\fljSli<Z>7.y yh32hi~32h 4 LfcHS&SII:: «fc y 'J y h 
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M.E.tf±C&k. zK#JiH3 2 f (Dggttiai3 2 gTOWT'y^T. (KM) 
6IZj:y$&^y X;U8 5 3 . 8 5 4 f^LT#X'J ? h I C 5 

§PlCjS;1^7b<^^tLT^i)o fit, KTFtf) <fc olcLTX^:?- 7 > K • 
tz ft (Diffl^lB^iaill- ^ X/ \X t 1 — v^ljgp 2 4 £ tf* L T ^ X/ \X "r— i?W S 

T^^ia-r-So $&7K<4e (?s<*ey&&g) ^ifBAQ&iiB&temsT^x/N;* 

■x-vWS TA^lti-r^^lZ. iftjftpgfi 2 0 li, ;Wlsli|R^S7 4a>f^»$ 
mth-fZtt&lZ. /N*;U^6 2 b tt1 -D<D'<Jl,Z? 6 2&mJ£<DM 

J£T*^#. j&f*f&$:i^.y K3 2F*9*|K07k£|Ill|Xt : 5 2 £tf-L-ClE|i|X-f 3o - 

m<te&-mmi<DAt>^ •sizmzztiz&^iz. 7^<o^mzmmr^/^zfe 

2 b(7)StR;&lP&/\>:?6 2 btf>|flJ£tf>iJ8g£*f5o 

-0)±i^lZfcLxT. ^jiil2 0lj:. iS^J.- v V P U C:|| LT Ox/\X 
f-vWS T C7IAW) ©^l)73lS]<D^Jsm(7)(4MlCfe<5^f&P 3 6 |Z*J 
2a$i»tiiU &i^L-y hPUfC||LTfrIB^i!l^[Rl 
©^lCteg-r^H)l|X^5 2|Z^C5-r-5/^U^6 2 bG>^$m^Jt-C^< ZL 

^x/\x^-i;wsT^ij^ipji:i^i:^isjic. &fg.a- hpuoti^e, 
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=L-y h3 2 F*5$PIC 7K@©^^*<U>X4 2 <DT® £ U < fc£-^M<D 

tttftlXtf EUMtSKSf S C <!:*<M£ Ll^ 

±fB(DtaiIiai£iig^<DOX/\W (^iMXf-vWS T) a)f£l^l#*t7-r 
;UXt— 5HMMM 1 StfOX/NX-r— VWm&2 4&1tLXls?-5)l>*7 L — 
vRSTtOx/\Xf-i?WSTt(DY [6|©1SMt SA^J& $ . ffiX 

t-vrst. wsT^-t^*ia)B«jfeaiSfl[i=aL, *aK»tt»i=3fr 

&tfU^?;u^;£SM ecDfbl'Hfi^x* Loo. u^^iux-r— ^Kttffi 

S TOYffrfrlSjCO^IbilJtV r ^I/\Xf-vWS T0)Y^lSl(Z)^i!ljl^ 

vwfc*«, is^ip La>a»«*i=j6i:fciaftibi=«ii#**t<s«fe3i=wjii! 

a»***PL^LT77-^ hi/ a v MC|8/MS«J»l*. 
±IB<DOX/\W±(D^t— X hi/ 3? Mctt-rSjfeMMfclcKL-Cti, ±ftl 

***fik -r^^^x/xwtD^Bi^rfiilclBLT. S^-f hPUfl)t» 
bH«i:iRlA>oT, 7X/\W(D»»»fiitBH:^fiI (+Y^ifij) ic^ftf** 
©3t*lA<L/>X4 2(DT^IC^i:*J:dlC /^^ 62a * 6 2 b 
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SflTl^o 7K<D3S^<7>^lBjli, ^X/\WCD^^|6]SD (+Y^ 

/\BH±a>iRiPHfii* (S^Tfe^^p L^^Lfcu^^;uR±a>/^->0ia^ 

CKDi§£, TKCOSitji, 3£M^i:(C«fco-C[*, Jill 3 2 f a>5Stl3«P 3 2 g <Djt 
^K3 2h 3 F*9l~^$ffl©3l^-eiRiU:lf t>;h,&£ t*,\~* fitfiblsHx^e o 3 £ 

IsJilXL^ti-ric. Hit 3 2 e<Dftmi~%LiiiLtz%imZ* m&J^We 0 3 lz«fcy 
Ell O Alc^^tt-Sctaiw. &1t&£titz7k<Dtp\zm.fetfMALX^Z> 

<DSP B ^l*llclHli|X$tL. U>X4 2TlcSiJ^-r-5C^*<^i:l^cfc'5l^'5:oTU^^>o 
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£{4g&ai£ (9 0 a. 9 0 b) OiiiftlZ&^K*- h?*-**. t-hb 

•S o 

a. £ffl»«*2 0«\ tSl3t+l- «aLfcaS«b>*3 8A, 3 8B 

<Dttaitt£»y&*K twraLfc^x/\±a>MHt«i«a>»*fl©J:afifl>«» 

b. £tr* ±«»St2 Oli. >^U21 rtlz«Htt**LT^*«ra»<D««l (« 
If tt W a>0>J li jfe** fSJ ©— fll t flMIO) J* 1= it * ^ K ^ * — * ^ 

c. 3E.MmmW20\Z. 'J 2 1 ftlz-femttLTl^&lfo&O^r— ? 
)\,^T—$ fcSLM±J^tb*tfflt^,•5X/\Wa>3fe«M»*©tt*6*l :: ** :Jlx "^» 

MlltflM <&0>J l< © - M «*: M ©jSlcfclt***.^*— * X <4S 
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&£&1I&tb$<D«ttUJ& (tt«3t3Rfl>«B*t?K-r>h) fcfcl+SS«tt«a>ifc 

f. ±$WgS2 0li» ±IBa. ~ e . (D^m*. ^H*4>. Rff^F^PS'e 
-ClEIi)$*U U>X4 2 tOx/\W<i:CDF B 1(D7KCDiag^'fb-^7Kfl)3SEtLli.®Bl-r 

i/\Xf- viEKlgfl2 4 ^Lt^iAXf-yWS T #0i];Ll£x$i^[pJlc;*. 
V3 v h©!3fei:t*>h*va y h(D^5t<l:<DFB^a>Ox/\7.7 L — vWS Ttf>*> 
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fclt-Su ±fflfli&B2 o&tfXT-vflsW^Si 9ro«aili, S*ftf* 
CK&ig^t. ^$1^12 01^ 

-r-57K0)3il*t7!)<U>X4 2 0>T^lc£ /^J$6 2a, 62b^ 

4 2 £^x/\W<t<Z)fiSJT*^x/\W<i:l5)i:;£lR) (-Y^IrJ) l::7Kj!)<3frh.-Cl^ ^. 
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